Chromosomal instability induced by mammography X-rays in primary human fibroblasts from BRCA1 and BRCA2 mutation carriers.
Mammography X-rays are known to induce DNA double-strand breaks (DSB) whose error-free recombinational repair requires the function of the tumour repressor genes BRCA1 (breast-cancer-associated gene 1) and BRCA2 (breast-cancer-associated gene 2). Since un- or misrepaired DSB lead to chromosomal anomalies which may promote the development of breast cancer, we have studied the potential of mammography X-rays for immediate and delayed induction of chromosomal anomalies in human primary fibroblasts from BRCA1 and BRCA2 mutation carriers. Primary human fibroblasts from three BRCA1, three BRCA2 mutation carriers, one BRCA2-deficient fanconi anemia (FA) patient and three normal individuals were exposed to various doses of mammography X-rays. Chromosomal anomalies at first mitosis and at several population doublings post-irradiation were assayed (Giemsa staining and Fish [fluorescence in situ hybridization]). No effect of the BRCA mutation status was observed on survival curves after exposure to mammography X-rays and on the dose-dependent increase of chromosomal anomalies at first mitosis post-irradiation. In contrast, several population doublings after exposure to a low dose of only 0.5 Gy chromosomal instability, manifested as gross chromosomal rearrangements and aneuploidy, had developed in BRCA2-deficient FA fibroblasts and in some - but not all - BRCA heterozygous fibroblasts. Low doses of mammography X-rays have the potential to induce chromosomal instability in fibroblasts from BRCA mutation carriers: Cells exhibit gross chromosomal rearrangements and aneuploidy similar to those observed in breast cancer cells. These results suggest that for women carrying a BRCA mutation early and frequent screening with mammography X-rays may not be the method of choice to detect breast cancer.